Increased VIP and decreased GnRH expression in photorefractory dark-eyed juncos (Junco hyemalis).
Most temperate zone birds show dramatic seasonal cycles in responsiveness to light. In the spring the hypothalamo-pituitary-gonadal axis of photosensitive birds is stimulated by long days. In the late summer birds no longer respond to long days, their gonads regress, and they are said to be photorefractory. After several weeks of refractoriness birds regain photosensitivity. During refractoriness circulating concentrations of luteinizing hormone are low and prolactin levels are high. These fluctuations in peripheral hormones result from changes in the brain rather than in the pituitary and/or the gonads. In the present study we examined seasonal changes in expression of vasoactive-intestinal polypeptide (VIP) and gonadotropin-releasing hormone (GnRH) in the brain of dark-eyed juncos (Junco hyemalis). Birds were photosensitive and exposed to long photoperiod (20:4 LD) for 1 day, 45-60 days, or not at all, or they were photorefractory (housed in 20:4 LD). The results indicate that VIP expression was similar in all photosensitive birds. However, photorefractory birds had significantly higher numbers of VIP-positive neurons in the infundibulum compared to photosensitive birds. The number of GnRH-positive neurons in the preoptic area was significantly lower in photorefractory birds and significantly higher in long-term photostimulated birds. These results indicate that the inverse relationship between circulating prolactin (released by VIP) and luteinizing hormone (released by GnRH) during refractoriness may result from neural changes in VIP and GnRH expression, respectively.